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(54) XANTHINE DERIVATIVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a compound 
with high DPP-IV inhibitory activity or improved 
safety, toxicity, etc. 

SOLUTION: The xanthine derivative is represented 
by formula [ring E is a six-membered or seven- 
membered hydrocarbon ring or a six-membered or 
seven-mem bered hetero ring or the like; R1 and R2 
are each a hydrogen atom, an alky! which may be 
substituted or the like; R3 is an aryl which may be 
substituted, an arylalkyi which may be substituted or 
the like; one or two R4s may exist and are each 
independently a hydrogen atom, an aikyi which may 
be substituted or the like], its prodrug or their 
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T^ ; ^;[/, t;U^^1/, T^*^;k ^p^>1HT-, * 
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ft6©«ft»w 1 *fcj*»««aa:uT«fti/r fc* 

i- AfP7 y-;Pr^^j tc*jW4aB»S£bx«, 

«»^^ a r y -^owm&t m 0 6ft 

r;t^'^k r^*^^, ^p^^iK-?-, *sat, 
)\s#s jji , Ttot?s<{j\,#*iris* mmsnxhjr^y 

t^fW6ti ( «fCC>T*KB, Ci - 8 Tto*f 
[0 02 0] R 3 (D»*Lt*«iUr(i. 

1 1 I ^ ] «" 

X, R £ . R e , R 7 , R 8 , R 9 , R 1 0 is 

R 6 , R a v RV R 1 0 fciCKR 1 1 W 
iBil5I*l"C*4o 1 ^W6ft ^„ WCCjfiP* L < B, C 

MT&L< tt a 2 fir 3 ft & > y Ji/ , 

p p -2-:^ir^^^5 j: u^^j&s^tf 5 ft S, 

ii- x c, .. 3 ytozi^is^ ><yy. b } )y tottu? 

to, rnmrn.^ ^mm^mmf^n, s6jc»*k 

B. Ci - s 7;^;^W6ti, «fJc0*L<B. 

iU«2fi»/6f^ fl R* ©»*UC*«£L/T 
B, y^Jl^. *3RfiR^* s *tf6ft. R 6 <OU 

*Lti«£LrB. **JK- : f, SHKJK 
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(2) -COR 1 7 

(3) -COO-CR 1 6 (R 1 0 )--OCOR 2 0 

(4) -COOR 2 J 

[R l 7 B*3RM-T-, T^^$fc^TU-^«*r a 

R 2 0 »:#*fiK-?\ r^*;k ry^ifcs 

fif^liS, (3)G>S<D*f? $ Ul*fc<D4 or, R 1 8 & 
^MSJR^r*^, R 1 8 #s**JBH\ ^^JfcBi? 

M3t ^ ^> C <h # 6 (J - Med. Chem. 35, 4727(199 
2), WO 01/40180^) o 

[0022] ^o^ifv^^wwwit mmm 

r, Ilt^ci^tS^, 
r^tfWWij h^-fx>^tt 7X#flHj, 111 

f CONTROLLED DRUG RELEASE OF 0R*L DOSAGE FORMS J EL 
LIS H0RW00D|± .1 FAN-MAURICE VERCNAUD 1993^ 

[0 0 2 3] r*^±8^Sh£tt.i £ Ittt, WU* 
*L HM.. ffiEBttt* *x>BML 

®k x * ^ - *> $ * n s o 

[0 0 2 4] *JW0**>^>WI^»S tA>«t 

ur, Tiao<fc^ft3&swS"C*4o TiJci)^tffli^ 5 
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V 


Y 2 


Y 3 Y 4 






1 


CH3 


CH3 


H D1 






2 


CH 3 


CH 3 


2-CH 3 D1 






3 


H 


CH3 


2-Br D1 






4 


H 


CH 3 


3-CH 3 D1 






5 


H 


^2^5 


1A D1 






6 


CH 3 


CH 3 


2-F D1 






7 




CH 3 


3-F D1 






S 


C 3 H 7 


CH 3 


2-CI D1 






9 


H 


CH 3 


3 " C 2 H 5 D1 






10 


H 


CFI3 


3-Br D1 






11 




CH 3 


3-QI D1 






12 


H 


CH 3 


2-CF 3 0 D1 






13 


H 


CH 3 


2-C3H- D1 






14 


H 


CH 3 


2-CN D1 






15 




CH 3 


2-CH3O D1 
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Y 1 


Y 2 


Y 3 


Y 4 


16 




CH 3 


CH 3 


24so-C 3 H7 


D1 


17 




CH 3 


CH 3 




D1 


18 




H 


CH 3 


2~CF 3 


D1 


19 




H 


GH 3 


3-CH 3 0 


D1 


20 




H 


C 3 H S 


3-CN 


D3 


21 




CH 3 


CH : 


2-CF 3 


D1 


22 




C 2 H 5 


CH 3 


2.6-(CI) 2 


D1 


23 




CH 3 


CH 3 


2,3-(Cl) 2 


D1 


24 




H 


CH 3 


2 ; 3-<CH 3 ) 2 


D1 


25 




H 


CH 3 


2,3-OCH 2 0 


D1 


26 




H 


CH 3 


2-CI 


D2 


27 




H 


C3H7 


2-CH 3 


D3 


28 


(CH3> 2 C=CHCH 2 GH 3 


2^ 2 H 5 


D4 


29 


GH3CH-CHCH2 


CH 3 


2-CN 


D5 


30 






CH 3 


2-CH3O 


D2 
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Y 1 
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31 


CH 3 


CH 3 


H 


D1 


CH 3 


32 


CH 3 


CH 3 


3-CF 3 


D1 


CH 3 


33 


H 


CH 3 


3-3 r 


D1 


CH 3 


34 


H 


CH 3 


H 


D1 


C 2 H 5 


35 


H 


C5H5 


2-CF 3 


D1 


C 2 H S 


36 


CH 3 


CH 3 


2-3 r 


D1 


CH 3 


37 


CH 3 


CH 3 


2-CH3O 


D1 


CH 3 


38 


CH 3 


CH 3 


2-Ci 


D1 


CH 3 


39 


H 


CH 3 


2-CH3 


D1 


CH 3 


40 


cycloC 3 H 5 -CH 2 




3-Br 


D6 


CH 3 


41 




CH 3 


3-Ci 


D7 


C2H5 


42 


H 


CH 3 


2-CF3C 


D7 


C2H S 


43 


H 


CH 3 


2-0 3 H 7 


DS 


CH 3 


44 


H 


CH 3 


2CN 


D9 


CH 3 


45 


G 3 H 7 


CH 3 


2~CH 3 0 


D10 


CH 3 
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Y 4 


46 CH 2 


CH 3 
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D1 


47 CH 3 


CH 3 


3-CH 3 


D1 


43 H 


CH 3 


3-CI 


D1 


49 H 


CH 3 


3-CH 3 0 


D1 


50 H 


C 2 H 5 


2-CH 3 


D1 


51 CH 3 


CH 3 


2-C! 


D1 


52 CH3 


CH 3 


2-GH3O 


D1 


53 CH 3 


CH 3 


4-CH3 


D1 


54 H 


CH 3 


4-CI 


D1 


55 CH 3 CH{OH}(CH 2 } 4 


CH 3 


3-Br 


D11 


&6 CH 3 CH(NH 2 ){CH 2 ) 4 


CH 3 


3-C 2 H s 


D12 


57 CH 3 


CH 3 


2-CF s O 


D13 


5S H 


CH 3 




D14 


59 H 


CH 3 


2-CN 


D15 


60 C 2 H 5 


CH 3 


2-CH 3 


D16 
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Y 
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Y 


Y 


Y 


61 


CHa 


CH 3 


H 


D1 


62 


CH 3 


CH 3 


3-Br 


D1 


G3 


H 


CH 3 


S-l 


D1 


64 


H 


CH 3 


S-CH 3 


D1 


65 


H 


C 2 H 5 


6-CH3D 


D1 


66 


CH 3 


CH 3 


5-G 2 H 5 


D1 


67 


CH 3 


CH 3 


5- 1 


D1 


S3 


CH 3 


CH 3 


8-CI 


D'\7 


39 


H 


CH 3 


5-CH 3 


D18 


70 


H 


CH 3 


S-f= 


D19 


71 


H 


CH 3 


7-CI 


D20 


72 


H 


CH 3 


&-cf 3 o 


D21 


73 


H 


CM 3 


6-C3H7 


D22 


74 


H 


CH 3 


6-CN 


D3 


75 


C 3 H 7 


CH 3 


5-CH3O 


D5 
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No 


Y 1 


Y 2 


Y 4 


Y 7 


76 


CH 3 


CH 3 


D1 




77 


OH 3 


CH 3 


D1 




78 


H 


CH 3 


D1 


3 -^f P p-4-^f^-2-f:rr-jfr 


79 


H 


CH 3 


01 


2-73A- 


80 


H 




Dt 




81 


CH 3 


CH 3 


D1 


5-7* »*-2-7P* 


62 


CH 5 


CH 3 


D1 


3-.^H-2-7>j^ 


S3 


CH 3 


CH 3 


D1 


1 -}fir-7-l' p 9* 


34 


H 


CH 3 


D1 




35 


H 


CH 3 


D1 




86 


H 


CHa 


D1 


2" -W -I, l'-C*7x=*-2-f* 


87 


H 


CH 3 


D1 




88 


H 


CH 3 


D1 




89 


H 


CH 3 


D1 




90 


OH 3 


CH 3 


D1 
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Y J 


Y 2 


Y 2 
Y 4 






91 


CH 3 


CH 3 


D1 


1- Cl-t7frlf)xffr 




92 


H 


CH 3 


m 






93 


H 


CH 3 


D1 


<2, 6-y v -X'-! 




94 


H 


CH 3 


D1 






95 


H 


C2H5 


D1 


(2, 6, 6~H):^^7?c-4-a-1~x:/ 


-\--mm 


95 


H 


CH 3 


D1 


2,3-^^2-7*7-4* 




97 


H 


CH 3 


D1 






98 


H 


CH 3 


D1 
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DA } 



HQ w HO 03 hQ 

f-N^O D7|-N < > DS|~N b D9:~N > 010 |~N }— 



5 V 



[0 0 3 2 ] *;^c/>tf>^>I#fftt, WW.BTIB * («E39*«l«aaiR-?i ITfttfi^firfe 0 , *€> 

° H ° H 3 1 OR 3 

R 2 (1) R 2 (2) R 2 (4) 



I, t 2 NH 2 

R 2 (8) R 2 (7) 



R 1 , R 2 , R 3 fccfct/R 4 l*W!BilBI«r* 
JR*\ 5*a«B3 6 *c «f fc#*» i fcB^f* p if £ tSH h 

xhxu 0 x 1 fcj^cKx 2 BSfcaor, avmm^ * 

SJW-f-, ttiRJSH 1 , ^ # > * ^ * * * , h y >> ;v 

-^**^**-r. ] 
[ o a 33] i ) it i 

it&m ( i ) * msk £ sse s tt s c & v&m 

■fr2>Z£&'Vt?2> (3. Heterocycl. Chen. 37,1033 (20 
00), J. Chem. Soc. , Perkin Trans. 1 13, 1833 (199 
9). 3 . Med. Chem. 38, 3838 (1995)^) 0 iftif 

»<b-&^ ( i ) icMisxmmx^&mmtfbti&o * 

f^Wl^itii -fb^5 ( i ) fc»Lrjltti~3*3 
%). x^^U(i } 4-^^^^>^), W«»«St, 

[0034] 2 ) IS 2 



<2) «r^tl^» (3) iSJB53«*C£CCJ:D6J58W"S 

Ci^'ttl) (.1. Heterocycl . Chem. 37, 1033 (200 
30 0). J.Chem. Soc, Perkin Trans. 1 13, 1833 (199 
9), 3. Med. Chem. 38, 3838 (1995)^) 0 ffc^f? 

( 3 ) (ommmt ttit 5$ < 2 > oit^^^ 
^>a, ^K7l<«^ I- y *»ffcr^*y oWKft 

B, ft^© (2) K:»ura«i-5^«3&s*tf?>ti*o 
)V x — )]/ , h i7 b P n :7 -j> > , 1 , 4-> ; ^ ^ *f > 
dvt^> FfW6n^ SJCBfilSi L/TB, ^io-» 

[0035] r 3 *3Kgi3tir «> «fc^r y -ji/*fcBa 
»$trr 6 cfci>^r 07 y -^©»^KB±KC!>«Btjer 

Bffc^ ( 3 ) CDRfo ^ ^ 2 <SCC x h uS^ft'T^R 3 
50 X 1 €rfl9l>TJSJCEL/ (Farmaco, Ed. Sci . 34, 890 (1 



(11) 



19 

(Chen. Pharm. Bull. 47, 857 (1999)^) , ffr&tt 
(4) ^mCiWt^, CC~€, 0£V^X* 

X& $ ft r WOT'J - ;F * fc B jH& jnrfeit^y- 
p r y -;i^c& £ ft £#j ( 4 ) «ot<d J: 5 cc u r«jfi 



r2 (a) 



NH 
CH 3 



O 



1.0 



(b) 



<4) 



t> J: i > r y - ^ s /c ^nr^Jci^fuT y ~ jv 

*«"S\ 1 <fc£* (a) iR 8 " -N = 0«itfl* 
f»l*^SfB3*SC tic iotO ( b ) 

(J . Org . Chem . 37 , 4464 (1972 ) 
m o R 3 ' -N = OOftil4ltB, ft^tt (a) 

n&m (b> «ffiA©xsi tcE«sti 
fc#ffi£H««:i,T\ R 3 «ft3ntfei^7>;-^ 



30 
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* JrzsTfrft y C t h >J $ Af)fW6ft, 

£KSt<CB, y ^ A, TkMiti- F 'JW?W6 

ft£ 0 teSOffiflMtiLtTtt, ffc£« (4) KjfctWMr 

>1*feii$®(^ f ^^jl AT 5 F . Is* PfrXJl/ftlrl/ 
F^x x — ^iK^^^^^ rF7tFP77 
X l f 4-^^>^3, ^ h>(T42 F>^X Ctlf> 

os^ssjk^ we mmc ? n,*^ at $ 
<D«H5&> 6 aBR-r £ c. £ a* v: * a . 

[0037] 4) 114 

ffc£*J (7 ) B\ T^£f±i§«*. S:SO#fiTa/cB# 
#fiET. <t£» (8) *Wtt2«75>£^3*t&C 

h yx?^r s ^ y er-^r 5 -ofc" y 

H-J &)V*}V$: y>^£*W6ft, SBI^BFU 
Xf^7 2 >«#*W6ft& 0 ^SCQffiffimi LTB, 
ft^« (6) frC^l/aSl—^JH^tf^n*. ^fS'tt 



[0 0 3 6] 3) TS3 
*fc£» <8) tt. ^RStt««*. tm<D&t£T, it&b 

(4) tffc^W (5) igj£3tt*C£K<fc9'&J8tT* 
Ci«§§ 0 ffr&tt (5) OfJfjfiUt^ fb£« 

(4) tcWbraWi-B^Jtfflc^s. Miltit H 
xtf^Str;}/^ y ct^Kft y 0 a % F>j^A, g 30 

y ^a. eat**^ f y ? a*), *»{fcr^ 
# y c*BWfc# y *? a, *S(ffc^ f y r > a^x **f tr 
jf^7 y c**^fc^ h y ^ a . *«it* y v a^), r^=> * 

o o 

(8)R R 2 (9) R 2 (10) 



ftL, R 3 *WALTft-&« (4) *«ft-r&«*^l/ 

R 2 ^RiSHFt^^^il ft^» (4) 
fee 4 T , —fmc R 3 S S3RJBR-?-«:a»A § tl & 

[0 03 8] SffiB 



H^N 



HN 



N 

U 
R 



NH 2 
NH 2 



(11) 



HO 



R 

-A 



(12) 



(11) 



C0 3 R 22 



^ (13) C °2 R22 ^2 (14) C0 2R" 



O R 3 R 4 O R r' 

^ (15) C ° 2 R22 ^ (16) C 



R2 
R 4 



X^8 

CO2H 




(18) 



FT R 4 C R R 4 

N«00 | NH 2 

18) R 2 (19) 
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& c me 2 6*fcu<tt7j(i©K<bk*ai. 

«« $ 6 ocfljf bzR*S! * fc ^ x nj» i «St U r *> J: 
[0 0 3 9] 1 ) Xfi! 1 

itsm <9) t*, mato*»Bw»* ft^w <8) 

-5C i&C<tr>T^JES*r*C i36Jtr*a» (Fur. .1. Med, C 1.0 
hem. 25, 653 (1990)^0 0 *yr/ft»0ftftti It 

<8) ten b x mm- ma&mtf & ti s . 

^tf*^ftT.n^ y okftMfc* y £ a, #Mffc* h V 3 
Af)fWf6ti5, tffflHbT rt^ y», flW£i<#6—3 

"Cffiffi-T Z>ffi<D&OMBLt LXit, ^Ix.«fjo-ft40 y C 20 

2) Ifi2 

ffc£* (10) H\ mtfffl«*?8i8*. {b£W (9) 
£ MIBIt^ h y r > A SrgiE 3 U -5 C 4 Jc <fc o Ti^f >5 
C6*"C>S (iiur. J. Med. Chem. 25, 653 (1990) 
9) . lilt F^AOOTtiltit {b^fc 
(9) K»lta»M3«J»f6tiS, *yflffll© 

3) XIM3 

*b£W (ins, w*«r>*-r**, ffc&« ( 1 

0) iA-f FaWr-f h y^AfcjKtSS-asc 
i('C<fc^tM«C£^r^6 (Eur. .3. Med. Chem. 
25, 653 (19903^0 0 ^ <i v <i hi" b f ) V 

mz. it&m < 1 o) witifs-ai^^^n 

£ c TZ^-T***. iimi0%-30%yIK^SSiLr 

[ 0 0 40] 4 ) XS4 40 
7 2 6 £ S 2 KHKDSOSK <± o t^tftr 6C£ **r a 

g g g y 1 

ffiT\ Ibi&W (ID tib&m (12) ^2tS s 
I-^iltlt SWfb^lSCEWb^ 

m &«) 2 2 ^ctgstg stitos & o& gifimtf h 
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^F), 2,2' .^^y^Xi^ Y Ff^^i^ Y F 

at h y y x^wr; * * >«*sl&^ 

y ^ ^ ^ # # p y f*), rw 

^^*>iyx^f(DT !/y*;i/*>»yx^ tvF£ 

II (2 - ^ a p ^ ;i fcf y ^>)A3 — # >f F ) ^FsW 
K)l^^)lT 5 F y 7>;l^T 5 >, i,s -v'TIf 

^P [5. 4.0]^ >9 s *-7-X>, tfS/^P [4. 

3.o]^^-5-^->, try^>, ^>y^ii/T5 ^t*y ^ 

iltlt ^R^x-^cir Fi7b Fd77>, 

W), ^^py^^bMfbTk^c^^pn^ ^pp^;F 
A, i,24/ ; ;nnx . ; ry|), F >14?§SS(N, n j 

[0041] ^z:^..^ 2 

XT? 7* 1 -C-^^ 5 tifctti^WPhitim (13) 

^ f y a^). y\mitT)i>i) y c*»b* y r > a. 
fb^ f y «)Af)iW6ti, y^mw.t iti^sc 

i t> r * * . ^rSttf^SS iUB, ^ - r a , 4-s?tf 

^-y*>, 7*F7tF0^7>, 1,2-^y F^^X^> 

t^Cil>t§^ BaSffljEEi Lrtt, #j30^jioo°C 

o«gffl^ 6 sc£«ts 0 ^ ^ ■> ^ 2 fee ^ 
it&m (i 3) <7>r 2 2 ^Kgi u /c < i^m^m u 

fcizk&kt, ^Comprehensive Organic transformatio 
n' , R. C. 5X3 VCH publisher Inc., p. 966- 

972, Lss^cmmsntcyfmm^m^x , x^f;Ht 

l, fb^ ( 1 3) *MtSCi^t^J 0 
[0 04 2] 5 ) XII 5 

ft^® (14) tt, <b^« (13) MSAOII! 

*fc, iSA©ii2chi5i«ic, r 3 &m}&$nr 
yor y wH/ciiliJtitfei^^faT y— 



(13) 
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(om^c utm 5 (owrnnrnv u sis ottuci 

*<D»^rtt, Wfcfctffc^W ( 3 ) CDftfoDtC2 
fitter. M:ig£:^T£R a ~X' &fl8C^TSt£b (Farm 
aco f Ed. Sci. 34, 890 (1979)*) , jR^T-fCD- h 
tt*7K^M : f-0C^^OT (Chem. Pharm. Bull. 47, 857 
(1.999)*) , it&m (14) £3S^£C £&~CS 

6) X?16 

ffc&fe ( i 5) fb&ft ( i 4 ) M&a<dx$i io 
3 tarn $ nfc^s i»»ci r &^rt sci^rs 

7 ) X|I 7 

;V-;«)fisW6hS 8 SKfigibttt, ft so 20 
[0 0 4 3 ] 8 ) XfM8 

ffc^tt (17) H\ «ittf^RStt*«K*. it&m ( 1 

m&Z^'&Cttc&n^&t&C ki$X%& < J .Chem. 
Soo, Perkin Trans. 1 2519(1992)*) „ ArA'sK+^Jl* 

JfjeJfltit?* 9* WAf£, "ComprehensiveOrqanic trans 
formation" , R. C. ^ #^1, VCH publisher Inc., 

p. 963-976, 19895Cia|jc$tl/^?J^f/£or^JfeTi 30 

ttf tjffio n *W £ its, « * u u it r ;v * & 

n -<f ;k tttftz , 4 ,6- V y # a u > V fc^i&$VfP> 
ft, Jf * L/ < ? nafi7i^^f&f6ns 0 

ffiiatii wzMit^ r m (i6) tc*ttn.o-i.5 

S«<DJBffl3W»Jf&tlS. ^CDPSffiraTS^Si LX 40 

giR^ r y jc?- A>r 5 y *f V :/a bVl/T 5 > , 
x^;^^/ab^T5>, fc?y^>, 4 -(^y^;t<T 
5 v ) t" U fM-y PJl*:)^ y >*#^tf ■e>ti, 

y>**s*tf6ti«. SlOfMtiOti^ tt*«ffc 

(i6) ^^1 1 1 1-- 3Sf0ii ^ e» n ^ „ m. 
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?l/>f)fW6H, JfJ*L<tt, T^h>, rh 
7tFU7 7>, 1 , * if > 3$ifim*f 6 ft o c SJS 

^f? (16) 0^^*+^^«^rStt-<bM, aoA*r^ 
ft^ h y VJ*<D{imnt vxa, wzmifflfa ( 1 e ) 

r b , ft ixr-m 3o L c<Dmm 6 n & B 

[0 044] 9) XfS9 

ffc^ ( 1 8) tt. T^'Stt^*, ft^fef (17) 
aftTSCitcJ:^r^"r5Ci*sr*4 O.Chem. So 

c, Perkin Trans, 1 2519(1992)*) 6 ^SfiMMtb 

l o ) Xfl i o 

it&& (19) tt, ftM^f ( 1 8 ) %m 

^r&C£te<k^X&ft&f%>C£&V ; BZ> (J.Chem. So 
c, Perkin Trans. 1 2519(1992)%') e ^Stt^Si U 
tTB, te.rt~y % y — )l . te.rt-7 5 )IT)1^— )1^$<DT 

[ 0 0 4 5 ] feliOJSlSCCteOt:, ^fiCgDtl'M 

M (M^.B, Protective Groups in Organic Synthesi 
s, T.W.Greene, A Wiley-Interscience. Pub li cation (19 

si)) »3Wfl8fflt?** 0 cneosaH^zaiAteJ:^ 
nmc$t*oxm&r& ct&x% ±g&<z>tmfi 

<£ o "C« y 7* ^ r U af v - , flWM" 

y», W^«7k. x^7-;k T^2h>* 

J: 0 3e**SttWfc^»i urns c i fe-c* ^>o 

[0 046] *SHB<Z>a6Wtf . *<DDPP-IV«:*r-r-5ffi« 

3»»K:iB«a>l tt&Wtt, W»flWt»«K:*PW Sft«*ilL 
i©»fl ^-^xyy^ftW^l, BB««^ 

w^nffi y * v ^ a £■ a wei s 



CM) 
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ami m&mstz*3&®m%. mmmaomm. tsxvn 

» ;?*fctt*ft6©ISg^^g3ft£ttH:£> &W;lc&, 
W (Mill MRA. ST. &L<W«F<3ft#t JR!?r 

ten. ft^-feA^w. ajw, Mf&st. $$1 a&w, mmm 10 

Wit I*. SI«B*ttfff, & 0 < WttttSiJ, *c*»L >'J 

or wh § ft, «ffl#wtc s ft £ mm& 

ft6<DMW)iCifr-??3ft&&£\ ().l~1000mq/B> 20 
U < &il~-300mq/H3: 1 0 1 i^fcB2ftt> L 3@5C;» 

*?t, »HHRi!fcl@«:#-r*Ci«> 

[ 0 0 4 8 ] 

»7A: Puresil C18 : Waters&f?) 

t&tfc|?&S (W) : 254 nm 
?HM : 1.0 ml/m in 
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= 10/90— 80/20 ( 30 minla1^'v>'X> h) 

[0049] mmm 1 

2 >- v ....fl-) ■! , / i;; |M 1 LH / > .< , >j >• 

— - jfxHQ 

i : NH 2 

^-3r— ;l/)-3,7-t^fc: F P-1H-^' U >-2 f fc-£ ? =fr> (415 m 
q) . 3-7$^t^'Jv'> * 23£g^§ (344 mq) , fcj: 

r» 'Jx^F7 5>(^)2 (s ml) jg 

7j<(ioo ml)tca#\ ftBtx ^;b(ioo m])CCT|fiffit 
fc Q Sll^ri*li v ^ ^ A 1 , 

# y ;t< : # p p Jk /J % J - - 20/3* 6 5/1) *C 
«SSgU gftft (141 mq) ^fifiifti L t»fc e 
HPLCff>|#B#ra : 11.46 rrrin. 

1 H NMR (400 MHz, DMSO-dg ) d ppm 5.33-5.30 (m, 1H) , 

1.71 4.61 Cm, 2H), 3.58-3.50 (m, 1H) , 3.39 3.32 
(m, 1H), 3.29 Cs, 3H} , 3.28-3.18 Cm, 1H) , 3.10-3.0 
5 (m, 111), 2.96-2.87 Cm, 1H) , 2.04-1.95 (m f 111), 
1.90-1. S3 Cm, 1*0,1.73 (s, 3H) , 1.68 Cs, 3H) , 1.71 
-1.49 Cm, 2H). 

MS CFAB+) 333CNT+1, ; HRMS CFAB+) calcd for C 15 
H as C^ 333.2038, found 333.2039. 

[0050] mmmitmm<D^mr\ »us-r*»#« 
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R 
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l £ y~H (CH 2 ) n 
I NH 2 



::*M !? ! j *& © 


R n 




R 






H 1 






###J2 




H 1 


2- 


5< :fvW vvt 






H 2 


2~ 




#%«3 




H 1 


3- 




#%Ml 




H 1 










H 1 


3- 








fvi- 1 


3- 








H 1 


2- 


^ n u v^'/V 


##M8 




H 1 


2~ 




**M9 




H 2 


3- 








H 1 








3fcfiSM3fl.il 3 


H 1 


r>— 








H 2 


2- 







[oo5i] mmm2 

a H NMR(40(Mte, GDC1 3 ) o : ppm 7.42-7,20 Cm, 5H) , 
5.50 (s, 2H), 3.53 (s,3H), 3.43-3.38 (m, Hi), 3.30 
-3.23 (m, 1H), 3.12-3.06 (m t 1H) , 3.04-2.900*1, 1 
H) , 2.83 2.72 (m, 1H) , 1.98 1.88 (m, 1H) , 1.82 1.7 
2 (m, 1H), 1.38-1.23 (m, 2H) . 

{VE> (FAB+) 355(ivr+l, 64%); HRMS (FAB+) calcd for C 
1 3 H £ 3 0^ K 355.1882, found 355.1887. 

mmrns 

1 H NMRC400KHZ, DMSO-Cfc ) £ : ppm 7.21-7.09 (m ( 3H) , 
6.63 (d, 3 :=: 7.4 Hz,lH), 5.28 (s, 2H) , 3.34 (s , 3 

H) , 3.20-3.17 (m, 2H), 2.81-2.68 Cm, 311), 2.30 (S, 
3H), 1.78 Cm, 1H), 1.61 Cm, 1H), 1.41 (m, 1H) , 1. 

22 Cm, 1H). 
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HPI.CfiSJ#8$HI : 13.11 mm. 

x \\ NMR0400M-JZ, DMSO-ct) 8 : ppm 10.86 (s, 1H) , 7.2 
&-7.06 Cm, 3H), 6.54-6.52 On, 1H) , 5.38-5.37 (m, 2 
H), 3.90-3.79 Cm, 1H), 3.61-3.45 Cm, 2H) , 3.34 (s, 
3H), 3.29-3.21 (m, 2H) , 2.30 (s, 3H) , 1.92-1.81 
Cm, lH) f 1.78 1.67 (m, 1H), 1.60 1.39 (m f 3H) , 1.3 
8-1.27 (m, 1H). 

*H NMRC 400MH2 , DMSO 4 ) 8 I ppm 7.20 Ct, 3 = 7.5 H 
z, 1H), 7.07 (d, J - 7.5 Hz, 1H) , 7.03 Cs, 1H) , 6. 
94 (d, 3 - 7.6 Hz, 1H) , 5.27 (dd, J - 16.1 and 18. 
9 Hz, 2H), 3.31 Cs, 3H), 3.27-3.24 (m, 2H) , 2.81- 
2.68 Cm, 2H), 2.56 Cm, 1H) , 2.26 Cs , 3H) , 1.78 Cm, 
1H), 1.63 Cm, 1H), 1.50 Cm, 1H) , 1.13Cm, 1H) , 

[0052] mmme 

l H NMRC400Mte, CDC1 3 ) 8 : ppm 7.24 Cm, 1H) , 7.15- 
7.03 Cm, 3H), 5.40 Cdd, 3-16.0 and 22.0 Hz, 2H) , 3. 



50 Cs, 3H) 5 3.-11 Cm, 1H) , 3.25 Cm, 1H) , 2.96 2.91 
Cm, 2H), 2.75 Cm, 1H), 1.91 Cm, 1H) , 1.74 Cm, IK), 
1.59 Cm, Hi), 1-28 Cm, III). 

mmmi 

a H NMRC400MHZ , CDC1, ) S : ppm 7.27 Cm, 1H) , 7.03 
6.91 Cm, 3H), 5.32 Cdd,3 = 16.0 and 17.8 Hz, 2H) , 
3.49 Cs, 3IQ, 3.40 Cm, Hi), 3.26 Cm, Ul), 2.98-2.9 
2 Cm, 2H), 2.76 Cm, 1H) , 1.94 Cm, 1H) , 1.77 Cm, 1 
H) , 1.63 Cm, 1H),1.27 Cm, 1H) . 

mmrns 

Hi NMRC400M-iz,CfXl 3 ) $ : ppm 5.36-5.33 Cm, 1H) , 4. 
72 (d, 3 - 6.2 Hz, 2H) , 4.05 (q, 3 = 7.1 Hz, 2H) , 
3.65-3.43 Cm, 3H) , 3.45 Cs, 3H), 3.28-3.15 (m, 2 
H) , 2.08-1.95 Cm, 2H) , 1.89-1.79 Cm, IK), 1.75 Cs, 
3H), 1.72 Cs, 3H), 1.70-1.59 Cm, 1H) , 1.23 a, 3 
= 7.1 Hz, 3H) . 

MS C^AB^-) 3610T+1, 100%); HRMS CFAB+) calcd for C 
i S H 2 ,QN 6 361.2351, found 361.2379. 



40 



*H hMRC400Wte t axri 3 ) <5 : ppm 7.41-7.39 Cm, 1H) , 7. 
25 7.21 Cm, 2H), 6.93 6.91 (m, 1H) , 5.45 Cd, J - 1 
7.0 Hz, 1.H), 5.40 Cd, .1 - 17.0 Hz, 1H) , 3.52C-S, 3 
II) , 3.40-3.36 Cm, 1H) , 3.29-3.25 Cm, HI), 2. 93-2. 8 
6 Cm, 2H), 2.71 2.65 Cm, 2H) , 1.91 1.89 Cm, 1H) , 
1.70-1.69 Cm, 1H), 1.58-1.55 (m, 1H) , 1.28-1.24 
Cm, 1H). 

[ o o 5 3 ] mmn 1 o 

J H NMRC 400MHz, CDC1 3 ) S : ppm 10.97 Cs , 1H) , 8.23- 
8,22 (m, 3H), 7.88 CcidJ - 1.0 and 7.7 Hz 1H) , 7.6 
7-7.63 Cm, 1H), 7.51-7.47 Cm, 1H) , 7.08 Cd,3 - 7.8 
Hz, U-1), 5.50 Cs, 21-0, 3.57 (s, 3H) , 3.39-3.28 
Cm, 2H), 3.14-3.08 Cm, 2H) , 2.88-2.87 Cm, 1H) , 1.9 



29 

3-1.92 (m, 1H), 1.79-1.77 Cm, 1H) , 1.79-1.77 Cm, 2 
H). 

mm 1 1 

1 H NMR(400Miz,CDCl,) S : ppm 5.26-5.23 (m, 1H) , 4. 
82-4.79 (m, 2H), 3.76-3.67 (m, 2H) , 3.58-3.53 (m, 
IN), 3.45 Cs } 3H), 3.41-3.39 Cm, 2H) , 2.10-2.09 
Cm r 1H), 1.88-1.83 Cm, 2H), 1.72 Cs , 6H) , 1.69-1.6 
7 (m, 1H), 1.53-1.48 Cm, 2H) . 
Wm\n 1 2 

1 H r*^C4QCMte,CnCl 3 ) £ : ppm 7.72-7.70 (m, 1H) , 7. 10 
51- 7. 48 Cm, U-Q, 7.42-7.38 (m, 1H) , 6.98-6.96 Cm, 
Hi), 5,55 (d, 3 - IS. 4 Hz, 1H) , 5.50 (d, 3 -18.4 H 
z, 1H), 3.53 Cs, 3H), 3.41-3.37 (m, 1H) , 3. 28-3. 20 
Cm, 1H), 2.88-2.82 Cm, 2H) , 2.67-2.62 Cm, 1H), 1. 
95-1.87 Cm, 1H), 1.73-1.45 Cm, 2H) , 1.29-1.17 Cm, 
1H). 

mmn 1 3 

1 H NMRC400K«z J CnCls) 8 : ppm 7.60 7,58 Cm, 1H) , 7. 
28 7.24 Cm, 1H) , 7.18 7.14 Cm, 1H) , 6.89 6.86 Cm, 
1H), 5.41 (d, J := 17.1 Hz, 1H) , 5.36 (d f 3 -17.1 H 20 
z, 1H), 3.52 Cs, 3H), 3.41-3.34 Cm, HI) , 3.33-3.26 
Cm, 1H), 2.95-2.85 Cm,2H), 2.69-2.63 Cm, 1H) , 1.9 
3 1.85 Cm, 1H), 1.75 1.46 Cm, 2H) , 1.29- .1.18 Cm, 1 
H). 

mmm 1 4 

1 H NMRC400MHz,CDC"i 3 ) 8 : ppm 7.43-7.38 Cm, 1H) , 7. 
27-7.19 Cm, 2H), 6.83-6.80 Cm, DO, 5.53 Cd, 3 - 1 
8.5 Hz, 1H), 5.49 Cd, 3 = IS. 5 Hz, 1H) , 3.58-3.53 
Cm, 1H), 3.51 Cs, 3H), 3.50-3.42 Cm, HI) , 3.38-3.3 
0 Cm, 1H), 3.18-3.04 Cm, 2H) , 1-89-1.28 Cm, 611) . 30 
[ 0 0 5 4 ] ##W 1 

g ^r-3-^ , 7-^ b F Q -IH-^' V > -2 , 6 = g^ 



H 



. HN 



O 



HN 



f 

O 



(1 ) 2-^T/-N-[(^^^75/)^M-^]7tb 

r s k 

N-J*)hffiM (148.16 q) KO^T^SEft (184.80 
q) C0M*i^If^f ( 500 ml) * TtfC r 3 0 

ir«EfeIj|, SfeBftCDSBWBJ (197.46 q) £f# 
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1 H NMR(400MHz, DMSO-<4 ) 8 : ppm 10.54 Cs, 1H) , 7.9 
0 Cs, D-Q , 3.90 Cs, 1H), 2.69 Cm, 3H) . 
MS (EI+) 141(&t , 62%) . 
( 2 ) 6-T 5 y -1-^ ^ r V 5> 5/ Jl/ 

N-y^^^7/7tfil#$ (197.46 q) CDl0%7Kit 
ffc^ F 'J £<Mc?8jS (1400 ml) ^70 o CrC2B^«l-f-L 

fc, SHHKiSSJU «*»*lB*r«tt*pH 6.0KHHK 

( 92.43 q) *»fc„ 
l H NMR(40(Mte f CMSO-4 ) S I ppm 10.32 Cs , 1H) , 6.7 
8 Cs, 2H), 4.55 Cs, 1H) , 3.17 Cs, 3H). 
MS (EI+) 141CM" , 10030 . 
( 3 ) 6- T 5 J -1-y ^ ^ 5 h a V # ^ 5> JV 
-5TJT, &-7^-l-^?;W7^;l' (92.02 q) 
ffclt (120 ml) (1500 ml) COB* Sit, SKfig!^ 

h V #A (49.48 q) CDtR^M (100 ml) £?jfTL>TlP# 

mmvxmmmm, ^^tcmmom^mm <ie 
s.64 q> %mtc 0 

1 H NMR(400F^z f DMSO-ct ) 5 : ppm 12.91 Cs, 1H) , 3.1 
8 Cs, 3H). 

MS (ET I ) 170 CM" , 100%) . 
[0 05 5] ( 4 ) 5,6-vT ? S-l-J ^A<*[) -J^')l 
( 3 ) r|#6n/cll^06-T ^ ^;[/-5-"- b P 

V^^^JU (168.64 q) ^t28%T>^-TtK (1000 m"0 
CC^S3i±, I^t>»th^;A (390 q) *^S2 

ura-asi era (105.41 <?> ^@^ 0 

a H NMR(400[VHz, DMS0-4 ) 6^ : ppm 10.54 (br, 1H), 6. 
13 Cs, 2H), 3.21 Cs, 3H). 
MS (EI+) 156((vf , 10050 - 
( 5 ) 3-^ -7\;I/-3 , 7-^ t F U-IH-:/ >-2 , > 
5,6-^T 5 y-l-^^;l/ r > : j>>-;l/ (105.41 q) S^^^ 
m^MhU^.^ (500ml) <DW?;l/*M7 5 F (5 
00 ml) jgjffte, (4 ml) ^MxTl20°Ct:2B#K 

F (300 ml) ttlvr^X^jl/jc — fvl' (300 ml) "Cgfe^ 
40 L/C *BEie«LTaaH»<DBfl««l (83.00 q) 

2 H NMR(400M4z , CM5G~cL ) 5" : ppm 13.50 (s, 1H) , 11. 
11 Cs, 1H), 8.02 Cs, 1H), 3.37 Cs , 3H) . 
MS CEI+) 166 CM" , 100%) . 

< 8 > 3-:7'u^e-3-^ ^;b-3,7-i>t: F a-iH-^ y >-2 ,6 

g*SH.tlT\ 3-^^^^>^> (16.61 q) 
Bt^ F y r *J A (16.41 q) OSNM^SiK (300 ml) $c v ^ 
fittt (6.15 ml) *aTbr65°C-C3^lffllB}^Lfc. 
50 l0X^C?^iL,/ctt. /X (200 ml) «:JDAT3Q531ffl«J¥0 



(17) 
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fcc mmuim#zwmisr s bw-* (im, km m 

1) , -rJtiti/x^^j.-f;!/ (zoo ml) 'Cgt^U 

fc c a&Sff©BBW» (17.12 q) «:» 

tc 0 

3 H NMR( 400MHz, ) £ : ppm 14 . 31 (br T 1H) , 1 

1.21 (s, 1H), 3.32 (s,3H). 
MS (EI+) 244(fvT , 10050 . 
[0 0 5 6 ] #"#«2 

>-2 j>j£jl> 



r 



>-Bf 



° f" 



I 



b FP-iH-:/y >-2,6~^:t> (3.13 q) , -*Oi/)l>9 
P7^ F (1.46 ml) , ^Bt^y^ACl-76 q)> 

3 F(S0 ml)CD«^»ft22ll*ia!«»Lfc B S 

fmo, ?>mhs mmm$utc 0 mmttw. 

J^X-^Ufr&RISliU SfcPBS (333 mq) &f#fc a 
*H NMR (400 MHz, DMSG-ck ) 5 : ppm 11.34 (s, 1H) , 
7.38-7.24 (m f 5H), 5.48(s, 2H) , 3.32 (s, 311). 
MS (FAB-0 335(^+1, 6%); HRMS (FAB-0 calcd for C u 
^ a a N» Br 335.0143, found 335.0155. 
[0 0 5 7] #-%W2 #%W3 -#« 



o 



HN 



>— Br 







R b 




2- 






3- 












3- 






3- 


- ^ ^ /l'-2— / V 




2- 


• ^ D P ^ V V /l- 




2- 


• v'TV 




2 * 




###t]li 


2- 


-7/ a ^<> i//V- 



[ 0 0 5 8 ] ##f#J3 
*H NMR(40GKtHz, DMSO-d ) S : ppm 11.31 (s , 1H) , 7.3 
1-7.06 (m, 4H) f 5.47 (s, 2H) , 3.36 (s, 3H) , 2. 38 
(s, 3H). 

l H hWR(400Mte, DMSO-d*) 5 : ppm 11.34 (s, 1H) , 7.2 
4 (m, 1H), 7.19-7.00 (m f 3H), 5.44 (s , 2H) , 3.33 
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20 



30 



40 
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(s, 3H), 2.29 (s, 3H). 

j H NMR(400!Wz, CMSO-ct ) 6" : ppm 11.34 (s , 1H) , 7.3 
7 (m, 1H), 7.26 (m, 1H) , 7.17 (m, 1H) , 6.99 Cm, 1 
H) , 5.54 Cs, 2H), 3.35 (s, 3H) . 

*H MW(400NHz, DMSO-d) & : ppm 11.36 (s, 1H) , 7.4 
2 On, 1H), 7.18-7.06 (m, 3H), 5.50 (s , 2H) ( 3.35 
(s, 3H). 

*H NMR (400 MHz, CDCi 3 ) d : ppm 7.98 (S, 1H) , 5.30 
-5.26 (m, HI), 4,92 (d, 3 - 6.9 Hz, 2H) , 3.51 (s, 
3H), 1.85 (s, 3H), 1.69 (s, 3H) . 
MS (FAB-0 313<>r+l, 1590; HRMS CFABf) calcd for C 
nH l4 aN 4 Br 313.0300, found 313.0297. 
[ 0 0 5 9] ##M 1 2 

8~:/U-&-l-X-7r/F-3~^ fjjbrZrlg^ : J\^~2-r/f^;{/) 



-3,7-^b FP -lK-^ y > 



J' 



■ 7 l >-* 



50 



5 q CT, M^Trfl^Wcs ^n^ -i y 7 (3 ^ 

^;l/-2-^ 7 u ^;b)-3 , 7-^ b F P -1H--/ U > -2 , > 
(800 mq) (D^^^WAT^ F (20 ml^&teM 
*3ftffc^ F U r >A(153 mq. 609*&tt)*aiA, 15» 
mmWLtc Q aVilX*)l (306 jt/l) ^:JP;^, 25°C 

t. lmmmwutc. mmmm^, fiawA^*(2oo mi) 

(493 mq) *®fc B 
*H NMR (400 MHz , CDC1 3 ) 8 I ppm 5.31-5.27 (m, 1H) , 

4.97 (d, 3 ^ 6.9 Hz,2H), 4.07 (q, 3 ^ 7.1 Hz, 2 
H) , 3.54 (s, 3H), 1.86 (s, 3H) , 1.74 (s, 3H),1.25 
(t, 1-7.1 Hz, 3H). 

MS (FAB-0 341 (>f -i-l, 100%); HRMS (FAB-0 calcd for C 
iJ-k^N* Br 341. 0613, found 341.0604. 
[ 0 0 6 0 ] WNffl 

DPP-lWM^'^yZy^M^T y -fe-f y 7 r - (25mM 
Tris HCl, 140mMNaCl, lOmM KC1 , pH7.9) (<CXi$fR 
L, A ? J YJ T v -fe ^ F tcSSftl^io ft 

^g^lMl^T^O, tB*a L/, m&cxj F 
L/Co (Glycyl-L-Proline 4-Methyl -Coumaryl-7-A 

^> a > Lfca, 25%MM(7g«100M LTSIS^ 
360nm, fC€^fi460nm^fc^^^^^^rPJ;^b/c, a 
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^C^/KD-ft^s ^OTCttSRft^Ji t/TWO 02/02 560<D 

[* 1 3 * 
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3 0 0 9 7 7 
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